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Discounted cash flow is generally considered the
most exact approach to return on investment calcu
lations. Yet it's often not used because calculations
are so cumbersome. The author suggests a simple
solution —

A GRAPHIC SOLUTION TO
DISCOUNTED CASH FLOW PROBLEMS
by Donald Dewayne Martin
University of Missouri

to a business
return on investment, in at least
organization’s continued well
one usage, is indicated by the re
being is its effective use of capital. sults of a survey conducted by
The comparison of return from a
Mauriel and Anthony.2 Based on
particular investment, segregated
responses from 2,643 of the largest
companies in the United States, 75
division, or complete organization
per cent of the 3,525 companies
to invested capital is often used as
contacted, this survey reports that
a measure of unit effectiveness.
almost 60 per cent of these organ
And, while not usually the sole cri
izations employ return on invest
teria, this return on investment is
ment in evaluating divisional per
often a major influence in mana
formance.
gerial decision making.1
Over the last several years, vari
This widespread acceptance of
ous discussions have appeared in
the literature as to the appropriate
1 For an interesting discussion of how a
ness of the possible measuring
asic and vital

B

hierarchy of criteria, including return on
investment, is used for appraising man
agerial performance, see N.A.A. Re
search Report No. 35, Return on Capi
tal as a Guide to Managerial Decisions,
December 1, 1959.
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2 Mauriel, John J., and Robert N. An
thony, “Misevaluation of Investment
Center Performance,” Harvard Business
Review, March-April, 1966.

techniques within return on invest
ment (ROI). Authors have urged,
for various reasons, the adoption
of less exact methods,3 methods
which are substitutes to the true
yield as established by the tech
nique of discounted cash flow. But,
as decision makers have continued
to discover, discounted cash flow
is still the most exact and logical
way to measure return on invest3 See, for example, Solomon, Ezra, “Re
turn on Investment: The Relation of
Book-Yield to True Yield,” Research in
Accounting Measurement, eds. Robert
K. Jaedicke, Juji Ijiri, and Oswald Niel
son, Chicago, American Accounting As
sociation, 1966. See also Solomon, Mar
tin B., Jr., “Uncertainty and Its Effect
on Capital Investment Analysis,” Man
agement Science, April, 1966.
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EXHIBIT I
DCF WITH CONSTANT CASH FLOWS

ment. The true yield as found by
discounted cash flow is an intact
criterion upon which no adjust
ment, due to method inadequacies,
is required.
Discounted cash flow

Yet, there must be reasons for
the continued non-acceptance of
the theoretical discounted cash
flow technique. A study by Robi
chek and McDonald indicates that
of 163 companies selected from the
Fortune 500 companies, less than
half, employ theoretical DCF at
any level of decision making.4
Discounted cash flow’s superi
ority over the other possible ROI
methods has been convincingly
argued many times. This superi
ority is usually constructed upon
the following factors:

Inflows

EXHIBIT 2
DCF WITH IRREGULAR FLOWS

• Constantly increasing project
size and investment is focusing in
terest on even small differences be
tween investments.
• Diversity of projects and the
always apparent scarcity of re
sources is demanding some meth
ods of precise comparison.
• Focus in DCF is upon rele
vant input-output, cash flows;
hence, depreciation and capitaliza
tion are irrelevant to decision mak
ing except in tax effects.
• Most important, DCF explic
itly recognizes the time value of
money.
4 Robichek, Alexander A., and John G.
McDonald, Financial Management in
Transition, Menlo Park, Calif., Stanford
Research Institute, 1965, p. 7.
DONALD DEWAYNE MAR
TIN is department chair
man and assistant pro
fessor of accountancy at
Rockhurst College, Kan
sas City, Miss. He has
held teaching positions
at the University of Mis
souri and Central Mis
souri State College. Dr.
Martin was a systems analyst with Butler
Manufacturing, an industrial engineer with
Western Electric, and an engineer with Gen
eral Motors. He has done systems and mana
gerial accounting consulting for several cor
porations and hospitals. Dr. Martin received
two B.S. degrees, his M.S., and his Ph.D.
from the University of Missouri.

40

Management Adviser

With these important rewards
being offered by DCF why is it not
enjoying a larger degree of prac
titioner acceptance?

EXHIBIT 3
DCF WITH REALISTIC FLOWS

Two disadvantages

In an attempt to answer that
question, this article focuses upon
two of the disadvantages inherent
in DCF. These particular disad
vantages arise from the complex
calculations which form the foun
dation of DCF. Briefly stated these
disadvantages are: one, the com
plexity of the technique is still a
hindrance to some users, and, two,
even the usual solution requires a
trial and error approach which is
cumbersome and time-consuming.
These two factors alone usually
cause serious consideration to be
given to the less precise but easier
to calculate alternatives to DCF.
To help overcome these disad
vantages, a graphic method is pre
sented as a DCF simplification.
This method utilizes a graph, called
a nomograph, that enables the de
cision maker to read the true DCF
yield after establishing two easily
calculable benchmarks. As the fol
lowing cases illustrate, with this
nomograph method, no longer will
the discounted cash flow technique
be so time consuming and tedious
that its use will be waived for a
less exact method.
For our examples, two types of
investments are considered: invest
ments with constant returns and
the more numerous investments
which have irregular cash flows.
The nomograph utilized is taken
from the technique as developed
by Park and Jackson.5
Current DCF solution

Suppose a $100,000 investment
will yield an annual pre-tax re
turn of $14,903 for the next 10
years. Given a zero salvage value,
what is the pre-tax discounted rate
of return? Let’s illustrate the cash
5 Park, W. R., and D. E. Jackson, “New
Tool for Cash-Flow Analysis: The In
vestment Profit-Prophet,” Chemical En
gineering, Jan. 1, 1968.
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EXHIBIT 4
STEPS IN USE OF DCF NOMOGRAPH

1. Net each year's receipts and disbursements.
2. Calculate NCF ratio as the ratio of the summed inflows to the summed outflows.
3. Calculate present value of each year using a 40 per cent discount table. For years in
excess of 10 use a factor of zero.
4. Calculate DCF ratio as the ratio of the summed discounted inflows to the summed
discounted outflows.
5. Locate the intersection of NCF and DCF on the nomograph.
6. Using the origin and this intersection extend a straight line.
7. The yield is read on the curve.

flows as shown in Exhibit 1, page
40. With constant cash flows such
as this, it is relatively easy, with
proper reference to a DCF table,
to find the before-tax yield.6
Outflow = (Factor) Constant
Inflow
6 See interest tables in Grant, Eugene
L., and W. Grant Ireson, Principles of
Engineering Economy, New York, Ron
ald Press, 1964.

$100,000 = (Factor) $14,903
100,000 ÷ 14.903 = Factor
6.710 = Factor at 10 years
In this case by referring to a DCF
table the rate is found to be 8 per
cent. As can be seen, there is little
difficulty encountered in the con
stant return case; little computation
complexity occurs. Quick reference
can be made to a DCF table and
the true yield readily found. But
41

EXHIBIT 5
DCF NOMOGRAPH

EXHIBIT 5 (cont.)
Table of 40 Per Cent Discount Factors

Year

Amount

0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
Over 10 years

how often does this type of sim
plicity exist in an investment situ
ation?
More usual case

More realistic is the investment
that has irregular cash flows. The
general algorithm in this case, for
seeking a rate of interest yield
when applied to anticipated re

ceipts and disbursements, is much
more challenging. It is directed to
ward finding the interest rate which
will equalize inflow and outflow
values as of investment commence
ment. An interest rate is selected
and cash flows are discounted over
time. If the sum of all discounted
inflows exactly equals all dis
counted outflows, then the correct
rate has been chosen. Otherwise,

EXHIBIT 6
Case Two Reworked

Year

Net Cash

Discounted
Net Cash
@ 40%

0
1
2
3
4
5
6
7
8
9
10

(100,000)
14,903
14,903
14,903
14,903
14,903
14,903
14,903
14,903
14,903
49,903

(100,000)
10,641
7,601
5,425
3,875
2,772
1,982
1,416
1,013
715
1,747

Cash Inflows
184,030
=----------------------- =--------------- =
Cash Outflows
100,000

Discounted Cash Inflows
Discounted Cash Outflows
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the complete process is repeated
until the correct rate is found.
Our next case treats a somewhat
more complex, irregular cash flow,
of this second type, but one which
is still characterized by relative
simplicity. As is shown in Exhibit
2, page 40, the same $100,000 in
vestment is now believed to have a
salvage value of $35,000. Solution
of this problem with even the one
additional cash flow will require
the above given trial and error
algorithm.

Outflow = (Factor 1) Constant +
(Factor 2) Salvage
$100,000 = (Factor 1) 14,903 +
(Factor 2) 35,000
Trial at 12 per cent

$100,000
$100,000
$100,000

(5.650) $14,903 +
(.3220) $35,000
84,202 + 11,270
$95,472

Trial at 10 per cent
$100,000

37,187

100,000

1.000
0.714
0.510
0.364
0.260
0.186
0.133
0.095
0.068
0.048
0.035
0.000

$100,000
$100,000

(6.144) $14,903 +
(.3855) $35,000
91,564 + 13,493
105,057
Management Adviser

Having bracketed the before tax
yield between 10 and 12 per cent,
repeated trials will complete the
calculation. The yield is found to
be between 11 and 12 per cent
with further interpolation requir
ing increasingly detailed DCF
tables.
As additional irregular cash
flows occur in projects, DCF com
putational complexity increases tre
mendously. Who then can blame
the decision maker when he looks
to alternative methods? For ex
ample, consider the third case
shown in Exhibit 3, page 41, a cash
flow diagram more typical of a
true investment. In an investment
of this type no initial yield can
even be guessed at. No wonder the
manager looks to surrogates of the
discounted cash flow technique.
Nomograph solutions

To avoid this laborious trial-anderror approach, use can be made of
the DCF nomograph. This entails
using a graphical relationship
which allows the rapid solution of
even the most complex cash flow
problem. The method gives a quick
approximation of the DCF yield for
capital investments having an esti
mated life of five to 15 years and
an interest rate of zero to 40 per
cent. Finding the rate involves the
steps given in Exhibit 4, page 41,
and the nomograph presented in
Exhibit 5, page 42.
Using this approach let us re
work the given cases two and three,
see Exhibits 6 and 8, page 42 and
at right.
Using the nomograph, the dis
counted cash flow yield is read in
Exhibit 7, above, as approximately
11.7 per cent. A result which is
substantiated by our previous trial
and error calculations.
But it is case three where the
nomograph’s calculation advantage
is truly illuminated. Remember,
that with the previous trial and er
ror method, even the surmising of
an initial benchmark was difficult.
Following the same procedures and
going again to Exhibit 7 the dis
counted cash flow yield is found
March-April, 1974

EXHIBIT 7

to be very close to 8.6 per cent.
The accuracy of each reading
from the nomograph can be tested
by discounting the cash flows for
each year at the indicated rate.
With only a small amount of prac
tice the decision maker can be
come proficient in use of the nomo
graph and use will show that the
more complex cash flow problems
demand little more time than the
non-complex.
Conclusion

To help overcome the disadvan
tages of complexity and trial and

error inherent in the technique of
discounted cash flow this article
presented a nomograph solution to
the discounted cash flow calcula
tion. This presented technique is
easy to apply and allows the rapid
solutions to even massive, irregu
lar cash flow problems. The tech
nique is an excellent one for the
manager and decision maker who
wants an immediate, ready solu
tion to a cash flow investment. The
benefits of the return on invest
ment approach which are ably sup
ported by the discounted cash flow
technique may now be more easily
implemented.

EXHIBIT 8
Case Three Reworked

Year

Net Cash

Discounted
Net Cash
@ 40%

0
1
2
3
4

(50,000)
10,000
10,000
8,000
9,000
(11,000)
7,000
8,000
8,000
6,000
22,000

(50,000)
7,140
5,100
2,912
2,340
(2,046)
931
760
544
288
770

5
6
7
8
9
10
88,000
NCF = ——— = 1.442
(61,000)

20,785
DCF =-------------(52,046)

.399
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